As a means to improve mouse production, the differences among litter numbers in reproductivity, post-weaned growth and puberty of offspring were examined in 4 strains of mice, SHN/Mei, SLN/Mei, C3H/HeMei and GRS/ AMei. Females were mated to be concurrently pregnant and lactating and reproductivity was recorded from the 1st to the 3rd litters. Some offspring of both sexes were weighed at 30, 40 and 50 days of age and vaginal opening was also checked in females.
Previously, Nagasawa & Furukoshi (1985) found no difference in reproductivity between breeding systems involving sequential or concurrent pregnancy and lactation in 4 strains of mice (SHN, SLN, C3H/He and GRS/ A). They demonstrated that the latter was a most efficient and economic system of mouse production. However, no consideration was given to the effects of litter number on reproductivity, growth or puberty of offspring after weaning; these are also important factors for efficient offspring production. In this study, the differences in these parameters among litter numbers were examined in the 4 strains of mice.
Materials and methods

Animals
Four strains of mice, SHN/Mei, SLN/Mei, C3H/HeMei and GRS/ AMei, were maintained in our laboratory by strict brother X sister mating (Staats, 1985) . They were used at the 56th-58th, the 47th-49th, the 159th-161st and the 113th-115th generations, respectively. They were kept in plastic or aluminium cages (18 x 30 x 15 em) with wood shavings (Charles River Japan, Inc., Kawasaki, Japan), maintained in a conventional animal room which was airconditioned (22-24°C and 55-75070r.h.) and artificially illuminated (14 h of light from 0500 to 1900 h) and provided with a commercial diet (Lab MR Breeder: Nihon Nosan Kogyo KK, Yokohama, Japan) and tap water ad libitum.
Breeding system
One or two females were placed with one littermate male at 70-90 days of age and a concurrent pregnancy and lactation system, in which lactating animals are pregnant concurrently, was planned 
Results and Discussion
Concurrent pregnancy rate was more than 70% in the 2nd and 3rd litters in all strains with no significant difference between litters (Table I) .
The results of reproduction are illustrated in Fig. l . In SHN, delivery interval and mother's weight at parturition were lower and rate of stillborn pups was higher in the 1stlitter than in the 2nd and 3rd litters. No difference was found among litter numbers in the other parameters. In SLN, mother's weight at parturition was greater for the 2nd and 3rd litters compared to the 1st litter. By contrast, growth rate of pups on day 12 and rate of still-born pups decreased with increase in litter number. In C3H/He, while delivery interval and mother's weight at parturition increased with litter number, rearing rate on both day 12 and day 20 was reduced for by placing with the same male again near parturition (Nagasawa & Furukoshi, 1985) . On the day of parturition (day 0 of lactation), the numbers of pups per litter were reduced to 8 in SHN and SLN and to 6 in C3H/He and GRS/ A, respectively. Pups were nursed normally and weaned on day 20 of lactation. Females were retired when they finished the 3rd lactation or failed to become pregnant during 60 days after placing with males.
Body growth and puberty of offspring
Weaned offspring of both sexes were weighed on days 30, 40 and 50 of age. Furthermore, females were checked for vaginal opening every morning and weighed on the day of vaginal opening.
Statistics
For each parameter, statistical significance of differences between litter numbers was evaluated by Duncan's multiple range test or Chi-square test. 
Reproductivity
The following indices of reproductivity were recorded; delivery interval, litter size, average weight of pups on days 0, 12 and 20, growth rate of pups and rearing rate on days 12 and 20, mother's weight at parturition, still-birth rate (number of still-birth litter as 070 of all litters) and rate of still-born pups (number of still-born pups as % of all pups) (Nagasawa & Furukoshi, 1985) . Concurrent pregnancy rate was calculated on the basis that pregnancy occurred within 38 days after the previous parturition (McCarthy, 1965) . A. AGE AT VAGINAL OPENING (days) mother's weight at parturition increased with increasing litter number. Rearing rate on day 20 was lower in the 2nd litter than in the 1st or 3rd litters. As shown in Fig. 2 , in SHN, no significant difference in body weight was observed among litters except for females on day 30. However, the growth of males was retarded in the 1st litter compared to the others. In SLN, males were heavier in the 3rd litter than in the others and females were heavier in the 2nd and 3rd than in 1st litter. By contrast, in C3H/He, the 1st and 2nd litters were heavier than the 3rd litter for both sexes. In GRS/ A, the 1st litter was the heaviest.
As shown in Fig. 3(A) , in SHN, no difference was observed among litters in the age at vaginal opening as an index of puberty. On the other hand, the age of vaginal opening declined with litter number in SLN and increased with litter number in C3H/He and GRS/ A. A significant difference among litters in weight at vaginal opening was obtained only in GRS/ A (Fig. 3B) .
The differences among litter number in age of puberty in females seen in all strains except SHN would influence reproductivity little, since all strains were used for reproduction after maturing completely, at 70-90 days of age. Values with different superscripts are significantly different (P<O·05). 40 the 3rd litter. GRS/ A showed significant differences among litter numbers in more parameters than observed in the other strains. In this strain, the delivery interval was longer for the 1st litter than for the 2nd or 3rd litters, pup weight and growth rate were greater. Meanwhile, litter size and
